Although the sharing of genetic information in families is strongly recommended, in some families communication regarding genetic risk is impeded. The desire to not cause anxiety or alarm, geographical distances, family conflicts, relational ruptures, adoption, generational gaps or complex family relations have been reported as issues that might make it more difficult to convey information to relatives [1] . The decision not to provide relevant genetic information to relatives might be based, on the one hand, on a deliberate choice of a person not to disclose results to relatives, as, for example, in the case of a 55-year-old woman who lies about her positive test result for BRCA with the aim "to protect her father from the guilt of having passed a mutation to an offspring" [2] , or, on the other hand, based on the inability to deal with genetic risk information.
This question of the communication of genetic information will become increasingly relevant in the future as more genetic tests are developed and applied in various contexts. The further use of newborn screening using DNA mutation analysis is an important example of this evolution, because as well as identifying affected infants, it also reveals genetic carriers who are at risk of having children with the same disorder. To be a carrier mostly does not affect the health of the carrier, but could have consequences for the offspring.While in the past various newborn screening programs often did not report the identification of carriers detected [3, 101, 102] , recent recommendations on that issue [4, 5] seem to direct practice into the direction that parents should be told about this possibility before the test and that results should be given to the parents together with adequate counseling by a healthcare professional. The main concern addressed by neonatal screening programs regarding the identification of carriers and incidental results in the implementation of a universal screening program is no longer whether this information should be provided, but how. As newborn screening programs identify many more carriers than affected children, informing and counseling families of carriers identified by newborn screening is a major challenge.
Several empirical studies have shown that adults may encounter difficulties in assessing genetic risk [6, 7] and understanding the recessive patterns of inheritance [8, 9] . Several studies have reported that parents may experience difficulties in retention of test results [10] [11] [12] and some studies have observed a low recall of residual risk after a negative test in the long term in spite of posttest counseling [11, [13] [14] [15] [16] . Although most understand the carrier status, almost all studies report that some individuals experience difficulties with the understanding of the carrier status. Different studies [17] observed that some parents continue to have difficulties with the information regarding the carrier status in their children [8, 18] . Mischler et al. reported that a few families did not understand the meaning of being a carrier and seemed to believe that their carrier children might develop cystic fibrosis [19] . Another study found that 1 year after the carrier detection through neonatal screening, 15% of the families were not sure whether carrier status implied health difficulties [20] .
It is more than likely that these parents will not be able to transmit accurate information to their offspring concerning their genetic risk. Children in these families might make the same erroneous assumptions and believe that they are, or will become, sick. Parents might initiate a socialization of the child into a sick role [8] . Some evidence suggests that although parents are the best placed to inform their children of their genetic risk, some parents decline to tell their children or family members [21] [22] [23] [24] [25] , defer disclosure of genetic risk [21] , encounter difficulties to tell their children or family members [26, 27] , or share it in a way that many family members are not fully aware of the risk of being a carrier [9] . This is clearly a very important responsibility for the parents of the minor. They have an important obligation to make a reasonable future science group future science group effort to understand the nature and implications of genetic information, to provide appropriate information to their children and to share the concerns and needs of their children [28] . They may assist their children in contacting genetic services for further information and genetic counseling. Various professional guidelines have underlined that parents, being inherently responsible for the welfare of their children, are also responsible for informing their children of their genetic risk [29] . An open discussion regarding familial genetic risk in an age-appropriate manner within the context of the family unit is recommended.
An important question here is whether parents are the only ones who carry a responsibility in this. Is there any moral or legal obligation for health professionals (geneticists or primary-care physicians) to recontact the family, years after the carrier status was identified, in order to ascertain that the genetic information was not forgotten and that information regarding carrier status was correctly communicated to the children? Should this be integrated in the task of a physician's continuing duty of care, compared with the duty of a physician "to monitor a patient's condition over a prolonged period of time", which may include "the obligation to advise of any developments in management and treatment that would prove of benefit or detriment to the patient" [30] .
'Is there any moral or legal obligation for health professionals to recontact the family, years after the carrier status was identified, in order to ascertain that the genetic information was not forgotten and that information regarding carrier status was correctly communicated to the children?'
In the legal context, the failure to warn family members about their hereditary disease risks has resulted in a few malpractice suits against physicians in the USA [31] . These cases have raised concerns and reflections regarding the obligations and limits of physicians to respect the privacy of genetic information on the one hand, and the potential legal liability from a failure to notify atrisk relatives on the other. It is an open question whether the duty of care could be extended to include the duty of care to patients who were formerly the object of care, such as children who have a genetic risk for a specific disorder or have a risk to transmit a disorder to their offspring.
Various arguments are made against such a responsibility from clinical geneticists. First, organizing such a "perpetual duty of care" leads to "burdensome requirements for the storage and retrieval of information and to the diversion of funds for case review and management that may be better spent in other areas" [32] . Second, normally physicians make a distinction between patients who need follow-up care and those who do not. Patients who are discharged from care know that they have the responsibility to recontact the physicians for eventual follow-up. Third, it is debatable whether a clinical geneticist has the right to recontact (children from) former patients directly.
In a previous questionnaire study, we examined the attitudes of clinical geneticists regarding who is responsible for ensuring that a minor is informed about his genetic risk when it has been decided to postpone testing until adolescence or adulthood. The data provided here were not reported in any of the publications [33] [34] [35] that described this study. In total, 317 clinical institutes in the 27 EU member states were contacted with the aim to receive one questionnaire back from every institute. Of the 317 institutes we contacted, 36 were excluded because they were only providing laboratory services, prenatal diagnosis, had finished their activities or answered for two institutes. Of the remaining 281 institutes, 177 respondents returned a completed questionnaire, corresponding to a response rate of 63% (177 out of 281).
On the question: 'If a carrier test is delayed until adulthood, who is responsible for ensuring that the minor is informed about his genetic risk later in life?', most respondents considered this only (27%; 47 out of 177) or mainly (41%; 73 out of 177) the responsibility of the parents. A total of 29% (52 out of 177) considered this a shared responsibility of the center for clinical genetics and the parents. A minority considered this mainly (2%; 2 out of 177) or only (1%; 1 out of 177) the responsibility of the center for clinical genetics.
On the question: 'If a presymptomatic or predictive genetic test is delayed until adulthood, who is responsible for ensuring that the minor is informed about his genetic risk later in life?', the same pattern comes back. Most respondents advanced that this is only (23%; 39 out of 171) or mainly (43%; 73 out of 177) the responsibility of the parents. A total of 32% (54 out of 171) considered this a shared responsibility of the center for clinical genetics and the parents. A few future science group future science group www.futuremedicine.com respondents held the opinion that this is mainly (2%; 4 out of 171) or only (1%; 1 out of 171) the responsibility of the center for clinical genetics.
'It is clear from our survey that most clinical geneticists considered the parents to have the most important responsibility in the communication of this genetic information.'
Gender and age did not influence the responses. However, geography showed significant difference for both questions. Respondents from southern and eastern European countries were significantly more willing to consider this information duty a shared responsibility of the center for clinical genetics and the parents, either in the case of a carrier test (z = -3.4742; p = 0.0005) or a predictive genetic test (z = -3.6932; p = 0.0002).
It is clear from our survey that most clinical geneticists considered the parents to have the most important responsibility in the communication of this genetic information. Our findings are similar to another study, which showed that genetic counselors prioritize the patient's responsibility over other concerns. "While genetic counselors in this study did acknowledge a responsibility to at-risk relatives, they viewed the act of disclosing without consent as outside their responsibility" [36] . Similarly, although clinical geneticists consider it of utmost importance that children will be informed correctly regarding their genetic risk, most of them consider this mainly the responsibility of the parents.
We also consider that the parents have a clear responsibility towards their children in this communicative role. However, we would like to stress the supportive role of clinical genetic services and the healthcare system in this communication process. First, strategies should be developed to help families communicate across the generations this kind of sensitive genetic information. We cannot leave parents alone in this process, but we should provide them with tools with which to address the important questions of what to tell and how to tell it (e.g., the communication skills-building intervention [37] ). Second, the clinical geneticists, as part of this responsibility, should provide a written summary of their consultation with the children and should adequately counsel the parents of the child. Third, the primary-care physicians are expected to know the family and to be alert to potential threats and opportunities that could affect the health of family members. As a consequence, primary-care physicians are much better placed than clinical geneticists to keep in mind the genetic risk that a child might carry and refer them to the clinical genetic services when older. Finally, we should allow clinical genetic services to recontact the families. It should be possible to obtain permission for future contacts, for example at an initial consultation. This, of course, brings administrative and logistical challenges, as well as substantial costs for maintaining a database that provides the ability to identify appropriate individuals for follow-up and recontact. Organizing a system where people have to opt in for being recontacted later might be a useful tool, but is only possible if clinical genetic services have enough resources to organize this.
